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(57) ABSTRACT

A polarized battery clamp includes a contact handle with an
internal electrical path connecting a handle electrical con-
nector at one end of the contact handle to a terminal contact
pad at a second handle end, the contact handle also having
an internal electrical contact bus connected to the electrical
connector; and a contact arm having a terminal contact pad
at a first arm end and a stepped p1vot pin at a second arm end,
the contact arm also having an electrical conductor electri-
cally connected to the arm terminal contact pad; wherein the
clectrical conductor 1s placed into electrical contact with the
clectrical contact bus by 1nserting the stepped pivot pin into
a handle positional slot.

20 Claims, 15 Drawing Sheets

_ .u
T



U.S. Patent Nov. 14, 2017 Sheet 1 of 15 US 9,815,378 B2




U.S. Patent Nov. 14, 2017 Sheet 2 of 15 US 9,815,378 B2

e e S e e e e e e e e e e, N Rl e, A
..................
et TN !

llllllll
...................................................................................................................................................................................

..............................

---------------
TR SR LT

bl e e e B

A e L { i g e e e e e W R S I

e e e e e e e e e e e e e el e e e el e e e e e e e e e - ' A S e e




US 9,815,378 B2

Sheet 3 of 15

Nov. 14, 2017

U.S. Patent

AR,




U.S. Patent Nov. 14, 2017 Sheet 4 of 15 US 9,815,378 B2

hhhhhhhhhhh
llllllllllllll
‘‘‘‘‘‘‘‘‘‘‘
Wk ok A
iiiiiii
L8 r
llllll
P& 5 5

hhhhhhhhhhh
e

ﬁﬁﬁﬁﬁ
Ak on
''''''''''''''''''''''
qqqqqqq
111111111111111
iiiiiiiiiiiii

_ .
111111111

x o
' LY
- .
LG » 'qlr
.-“‘.!-.nr. L) .
r - ] .
e el - "'* . r . ‘-‘"b,bhhhl""l
' L e e ]
r LML L)
" .
.

...... el L e T LR, M PPN AR

24

RN




U.S. Patent Nov. 14, 2017 Sheet 5 of 15 US 9,815,378 B2

- 10
60

_.:-‘:' 5t AN AR RS

-!'.:;"f’fq"'-‘r

13

$ R
:EF EE 2
b . e
E ""-"-.:'ﬁ_'ﬁj-.,ﬂ.__ * . 1 ﬁ - \}{
wr Tia . ;.."'..
g % oo & 3
. . . . ~ .
E'i. “I::' E: & & :E: %u
-.,t:\_ % IR AR, > a AR S
SN v %xxmmx%xmmmmmwmﬁ%a%%ﬁ RNy A R R R AR ARty DRI A3
‘{ t B WAV AR AL R Wy 'uat T L A B S '-t T _::-"'hﬂu ST R TR AR ekt .ﬁ“h'-.t*n - :'..ﬁ. ’ﬁ
1 - E g‘.&*ﬁ‘»‘.. AR T R H‘m:::u:-ﬂ AR ﬂ*-.‘.'-:h‘.t*r .1‘1%\ I AL L L L G *.*-.:',:s'u}h .w"-'."s.w{; _;-.“' X ¥ by '& {.‘Q“bﬁ%\ % 1
by L S ‘*« . 2 T N N
2 : P zf 3 F e ¥51 N - 12
AR % E . "% % T S . % X o %‘ “*}. WA ..,
™y L }\ {1 e - 3 . oy Py oy o -
b n C ¥ 5 Y
Y A SN B S 3 &
iy B I Yooay, - 3 e o N W ™ o
E ?%-.ﬂﬂ S '-.ﬁn";q‘_-u‘_h;- TR -..1,-1:{1..,-.52 RN am&u&‘%:q.:-}-: ::'q._‘-.;-._ﬂ.,;.. LR, by T '-.ﬁ.*-.j..:-:fvl %‘-._\*-_::‘ﬁ;:" N %—"‘: % A \Rw‘ﬂ"
::‘ '{h\‘-.."-."thl- *.‘ﬁl'eh,k' WERERRT RN Wl e *-.‘h.“;:g.‘*. x-lﬂ.'}.:\ﬂ e e T e T e ke .'i'-':s‘.';n's-\. el b i R L N L s S '-M-u.ﬁ ZE ;ﬁ 1:-'-"
N N R R N R R oo
b o %\h‘f".‘“:‘ R RAPPRR, "~ R R :;
n
R S X
::.

b

A

™

4 x . O8 -~ 24

it ot

Rty

36-

N
ad
o

RN 32

- 1.: - " . - r

' oo , : :

5 a » . o i
Y - iy 2 L LY "i.::- .
LY ] o, . a ,':_'l' I|I|_|.|

o o " W) - ]

u o X o
> x : : g x :
L] . ; L i} o,

o ey _';'_1% L LA e e N - (LSS hq""‘ﬁ‘ﬂﬁ'“h\ ‘:“-.:m-ht,ﬁt.uut.uﬁ t
3 X ¢ 3 Be % % 3 ¥
-'1".. 'Jl-.. - b - L
) n
¥ N { & 2 3 :
o ] "q., b .

h X b, by Y o Iy
i ¥ a > \ o o
r": J'l.l '\ ﬁ‘ r LY -~ 'l'.
h"h Y h] : . L™ Ly K
x " . . ' " x -
= N 1{ 2N o ., o
":r ::I- - "a "‘.-,,m"'n'-l'.'I % N t '.:; .-:r

N - . k

- ¥ 3 Rt 3 RN 3 N :

. 5 = - o % (o N “:'," X " - 5{' -.L \
o n » Thama AL % o X oy A e B a Ny - "y
- M N, S e e e R T H-..:",\u-,u‘.-..u.-.xh.-m*n‘-. 1.-":.*.&*\:ﬁi‘t‘l‘n‘u.j-.‘nf-.'wﬁ,txxt,xu‘l-.,-.-..‘..-.wu\,uﬁ‘-'-. M N T T '-h_'i-;\..'*:'ln.i;l-..i-..\-t.,!.‘. W By i T T R ety 'h]:‘!ﬁ"«-'u'-'t‘*H‘ﬂt’h‘{ﬂh%‘-:.hﬁ*-&“«*. H‘-‘u‘xﬁﬂﬁhﬂﬂhﬂﬁ*ﬁk‘k&“‘v‘uﬁﬁwf MR,
;a.l. .'EI 4‘_ -:.:ﬁ o

:; -

#
)
oo

:;F:}':-".{a'#
ot
-
4

fnd

¥ 58




-t
:-_.:l..l..l..lri.ll‘-l..iii\.i.i.i.i.i Ao i Al o A A A A Bk o o ol A g ot o b b o o .l...i\.\.-.(l&.-\ .J:lt.....__.l. Bl ke o il Pl i i il b ol ol A Ul A o Il ol e o T E N Y l.‘.il

4 M

US 9,815,378 B2

£
4
e L
wﬁt%Eﬂx,_E\xﬁxﬁ%&\%&ﬁﬁ%ﬁ%&&%wwﬁ&wwmﬁ%ﬁxxxxxx&&xxxxxxxxxaw %,
g . ",
" A s Z e S
2 .__“.ms ; .,_.._.wwh\xx&h&xﬁxxﬁx\%ﬂ\.ﬂ.ﬁhﬁ._.._.,.....xx.umh.,. » xxvxx&\uﬂhx\h S o * %ﬂ.ﬁxﬂ
% . JV - ' - wr
ﬁ ..__“m .._...._{._.ux.ﬁmw..._{\x..{ﬂb..x% ‘“_N. ; _ \\\t\%ﬂﬂkﬂ%&\.ﬁ&fﬁﬁxh\ _.__,._v.u._._.
" % ey % % g
1 x5 7 % -
o . % e
4 z 5 4
% £ %3 L o
.._..—.. " %
i ....M-__.. um .___u...-... m % “..-._.“. g
= ot ;
5 e b . __m ; g A
7 nm u.
“nxmmuﬂxxxxﬂw w % 7 g
* A ey
) 5 3 Y 0 N
. : ; o o
— b B & e
o 2
; b y
S w 7 F \
= n o
m msm_.__qq.... ﬂywww.xx%\iiﬂht\\\m%ﬁm%“ .,..,“__
10 % #&ﬂxﬁxxﬁhﬁ%ﬁ%ﬂﬁ%&h&%& ¢ AT,
‘“.,m . LT m
\ -, . y
L e Fes o RS A R AR P AT I

-3

1

%,
o
._.un..“__
o, Wl N
ke Schied ..\L., S AP AR AP ER#A RS
| = \\\u\ R o N

i A,
- [ o rJ 3
T e by, gttt
\.\ S praossrssessingroni i .
g 7 ),
x [ ] lﬁ
o s

..__..-ﬂ 3
e,
'
-

S

ity ST g T e e R A b

p’ '
7 Y |
s T
% “ .ua_._. ﬂ
> %,
o d PO = 9
A '

#
.__"_\.. R R

.m.___._
A
a.
ﬂ.‘

Nov. 14, 2017

Fa
‘
:
%
w

m
W

—-ﬂ- -
ﬂ e
#
%
%
£ T4
- W
1 5 ‘ 2
: Uy, Gy Gy, RGPS5
7y ﬁ%ﬁtﬁ%&&ﬁ%&@ S g b, e A
: s l-. . . )
- w. m ,___,_"_,____.m____w_..___..._... e uﬁ .\.\ -.\.\ it hx.u.uﬂrﬁhxu\mxmﬂv;vt\ux..a
v o F - . . ol . .
< o NN INAN N s 7,
’ Ll
H.. Er A o
4 BRI R PSS BEII S PR OIS EEE O P E P P 4 b

©
-
\

! 5

R R T N e B B B I o i e e e i e i e e e’ gt e e e S R P 1._1.1..__..1..\_..

A S SR A S S
N N N R NN,

T e N S S s b

QIA;J\( g - A e e e e e et e e i e I 3 e e e e e e T R e e O R 1.1.'[#“&1_!.1
p

U.S. Patent



U.S. Patent Nov. 14, 2017 Sheet 7 of 15 US 9,815,378 B2

x

12 - ~12

N §
e $
SRR R @iﬁ*‘-“rﬁ\ﬁ‘h‘*—‘ﬂ‘\‘hﬁ\‘h\“u‘ﬁu‘ﬁfu"ﬁﬂ-‘ﬁh%\%‘h&%ﬁi S
’1-":" -.\ o \
o . & %
%f o PO D N NN SN S e \\_ %"'“ ¥ N0 QD N R NN TR QRN NN Ny X
\: -='l-l'..I : “"F :\\}"‘n nivteh \‘I- ‘: " X '\'\
% » A AR A A AN ‘5}1‘ R . % 2 ﬁ"*ﬁ.*-{w‘ﬂu‘ﬁu‘“‘ﬁ.-.*:: _ "x‘;'{‘; ™
,-ﬂ.% :'E': '% i \"{' %ﬁa % % % 3: ¥ t"ﬁ.‘ﬁ.‘ﬁ.‘ﬁ."ﬁh&“‘ﬁ"ﬂh"{i % ’%
by K -2 v b \
¥ o8 ™% 3 Py S S
R ." ;:: '.'l\ " g ! b o b AN ""-': A
% ¥ R AR AR AR A 'ﬁ % %‘_ 3: % E *$ % *: %
~ B 4 \ b ) oy ~ .‘\:
N N 3 N Y3 ! 3 )
% 4.,,"‘"1- ‘t:v-M\."iﬂl‘-."ﬁﬁh‘%‘%‘ﬂm‘ﬁ.*ﬂxﬁ%ﬂ*ﬁhx&x&vn.% % ::: % E s % E % :‘t %‘
Y N ! ¥ S N
\, - B "

% ¥ w_""-r?x"t:u."c.‘ﬁ."t.‘h.ﬁ.‘h.‘-..‘ixih‘ﬂi-ﬁ-nt-.mt.ﬂ.ﬂa,\‘;.:xx:: % % % > N :;E E % ‘*"'ﬂ“‘“‘;ﬁ‘:& : :'{‘
\\‘h x ‘-j-':‘:z:‘ ' .,.:: ‘*— % % %: ,f‘ '.:+:h.'l|l.'|,‘t"'t?h“|'t't'h't‘t"l':{ "-}: :"t s,c:
%m%\wﬁﬁm\mx-.:-.wmn.‘nﬁhx'm.x'«%:mm%mﬂu’ﬁﬁﬁ‘ﬂ% h%%%%&mxwwm%m%ﬁ?&%ﬁ

i, - % 2 A

- o e b -

“ : - N "‘-

Fig. 15

142 . 12 12

"":
5
3
- - -
A g s N
,q_...~:-‘:-*ﬁhﬁﬁhﬁmmﬁﬁ%*ﬁ%*‘""*w%‘iﬁ\l _ ﬁﬁiﬂmﬁm&mﬂiﬁiﬁﬁi‘iﬁ‘k‘u‘u’h‘lﬁu‘h‘m‘*ﬁhﬁh‘u‘ﬁ\ﬁx .
N 3 &
'::' - e aiee e mt . o ] . )
N n D N N TR U DN N " R N N A f D NN N
3 e . R S O S NN g . ’% '% o R hﬁhﬂ-ﬁ:&hﬁkﬂ% NN Ny -. “'%
Y o g v S NN $ 3
X on ¥ \ * ¥ ¥ % s TR I
} Y ¢ N X3 ¥ S - Y3
ﬁ; % ¥ b LENERRRA . *: A Y “ s N oy
¥ ¥¢ N SC A VS Y 3 Sz AR ¥ 3
» % 3 2 & . ' Ny ] w~
¥ oIy §3 S § 3 I S
. . A - . " Sy b -
NN &3 P A . &y 3
"y i, 1.""'?" - Y . . TN y """
% % M‘“&xﬂ*"‘*‘& }?'\ "'5? § % % § 5 1:..":3 .1:‘?:‘ % %
1 2 .
e "~ 4 t"' . “ﬂ, n h"'lq\ " .hk
% k "-:“\:\ \}'\.R . ﬂ.u":;hl k %: % % X ‘;:b $‘ %
\k N % e - Tt . . g . " .
%&mﬁh«mmxxﬁ&hﬁm&mﬁﬁﬁ:Mi,ﬁiimxwmﬁﬂ}\mm% %ﬁmﬁmw_ % ST S

.
!
5,

140° 144 150 0152




U.S. Patent Nov. 14, 2017 Sheet 8 of 15 US 9,815,378 B2

AR AR,
3 3 3 :
.t r-.;
> »~ ud %“:"‘" E s
% ’E ‘:h;"uﬂ"-‘u‘-"-‘t‘n“r ;‘v":&""-:h ﬂ‘# ‘"{‘ %"@‘-ﬁ“{\ . tuunnﬂm?*-:‘?ﬁ:.i * z,,
L . " . . - ' N "'q.
N 33 & ﬂhﬁ"* Tosivivae I , S ¥ 3
Y o o . i, . oy 3 A "
o Lo x e M. ' RS 3 A 3
¥ YO & | T, &V 3 3
% X R TR I3 ¥
& 1{ % “:‘*3*?*}!'*!*':'-."*..’%* j:h‘it.ﬂ.ﬂmﬂmﬂ.*?} * E »
{‘h“:‘h‘ﬂi“:‘&"ﬂ’%‘.ﬂﬂ‘uﬁﬂhH‘-H‘rﬂ't't‘h't‘\-\:b?

. » b
T g T T e T e, i T T T T g T T g T T i o N e e h‘-.‘-bf-:-'-',\‘\‘x‘mxx}‘

v

D

"
Sa
Y L
.,"'}‘ e #
‘ﬁ-'.ﬂ 1 @ﬂ.
'i.":‘i 'r' L] ‘q:ﬁ-
"il“ Tty &
.‘_t-.:l-u"“th *.i'\l::*_ @nﬂ
ﬂ."'r"h Mﬁ
o .:h"'“‘»
e Rl
,.;ﬂ"?'\ oy
= X
Pt
AN
H XL
] ﬁi@ Hiﬁ
‘;H."" ;L“\.-."""
™ ™
L 2N
N
o
e
- ""l-l"“'l-:_ . h"lr‘
W, E:h\t LN
'»."1““.:11 -,
.;Q"q'ﬁ "a:.-..‘- "q.; .
A o
l-,.i
oo
> o
T
%ﬂ i 1 ? 9
I-E*
*i'::?‘-"ﬂ% 5 Sy e
o A RS - %W
Y OISEE TRHEY S
T AR S EY N
Hoe® Bal® TeBA XY Wowan

., e At " kbl
. ..‘q,.lu In.‘f'l" ‘1"_; ‘H_
) i i -
. o am e,
1"1. t{* -,..'t‘ﬁ- 'lh.
‘\:\t;. 'l,h'll} \1
\ o "
N h“; "l:‘t
s =
. :w _‘.:“'l-
""q,'.-. r‘t""




US 9,815,378 B2

Sheet 9 of 15

Nov. 14, 2017

U.S. Patent

A

el

L2 a L

o

-
-

] f_..__..._.v-..__..__....__.......'.._. ; Sttt At o e

.

o+

1

muhhxwxhummmw'

b ]

"'r.?

AR A

_._-1.__._.._.-......5.._._.._.._|111_.-...n._..__._....:.:..-._".-_..
‘ -

4

r
$.-.-.n -_... -

w B 2§ 4
]

Sueflnle

‘xnmuwauuwhu-.m% A

 mm e kBN R e

4

“
IL Lr.-_l.l.u.“ N
P % A
" 4

228

P T O e S T

LR
L
1

ﬁ‘**i,ﬁl*l
:?
2
»
et
Ly e

F
P
n

F
=
.
F
[ ]
[ ]
[ ]
.
LY
LS
-
.
L
)
-
X
]
-,
L}
.
L]
L]
3
"5,
Lﬁ
‘i‘
bi‘.
b"‘
l‘i
"

A CCERERNRN
b

%
R
'.:.

L . “ “,\

r e FEF W 4 a
T hhhl-I‘Fln.!-.-.'-.__.__hh.—.l.__._.il-.____._ qﬁ.hln\rh.nﬂn‘%hl.-ﬁ.

. EAE il i il il ol I
...-!il.-iiﬁ!h-_.._r-.niu.llil.!.n__r__r......u. i o
LK)
L

i
- o .._.__ * ...._.__
o o E . ] A
7 o x g ey
o, *. IL . " 4 d

- o L Flgt
.s.illlll-_n_!n!.ﬁh.ﬁhh!.rl-.ra.ahih.-.-illhs._-.!-hilillhlh!!!!!h.

£

> \\:‘:Hx*f*.
L
Sy

e
"
L ]
e By

234
e
0

2
21
21 2%1

PO )

o et T T

Tl

SEF

[ Y




US 9,815,378 B2

Sheet 10 of 15

Nov. 14, 2017

U.S. Patent

222
2

. N N p N ™~ L
“ : : z
4 r .w P - J. £
e A p Y - ’ . & o
% b % % 5 S z %
._..t x + Y " =
%, J ) ¥ e L S ) % %
i s " g o ﬁ \aww.ﬁuwa«..‘.t\ 1&&%%\%&\\ A e Mm&x&ﬁaﬁn\*&%ﬁh}t%\\ix h.iaiithi e Ay ”
[} * .._l > "
o . . " % ¢ bﬁx\%&%ﬁs ﬁhﬁhﬁhﬁxﬁ\%ﬁﬁhﬁ.ﬂ Faaual
W ¥
e iR %ﬁx%ﬁx%&i%&.\xﬁxxxxx
A it e r ¥
W = “ ﬁv [y q? &
-b.q.ﬂ .\\1 u_-_“" .._...-...._-. - -.._..._. ..._...._-._. v ..Th._
g,
e
2 . % %
i i . faatattiet
-.‘. A o T o o T I T T N T vl TR NN TR B (R [ ]
“ “ ¥ -, ‘l.a an [ A hl
% o5
A £
. , Yot ] 5 5 E § %5 B
x . r LA t_.i
1\x3¢:wmm xhﬁﬁ A ”W lix i ,A?¢ e :
" s é&%ﬂn e L : : ﬂ
£ m ﬂ ; 1??EI&h&G@??txILa&aaﬁ#ﬂ?fTRI1xx&xxaaa&haﬁﬁaaiﬁwﬂxxhxm ......... . g . E o A
5 >
wee SRR U0 S NS z i
LR ivencerssosteocetreosond m % / ?
— Te,

b o
P ¥ 3

P
. &
n,, w ,_____
-
u9?TQ99?T?iEh&ﬁb&%ﬂﬁ?9TTHxIEbﬁﬂ@EExHbﬁ@&TRIE&bﬁ%??IIwﬁéﬂ@aG@?E?TEﬂTTEEIEhaﬂﬁﬁﬁxxxaa&aﬂﬁﬁﬁﬁﬁﬂTwﬂtﬂ
b
% ®, Y %
¥ % ",
x ¥ 3, *
% % 7
A “ K
. h .
”.rl.l_ L= l._. .ahl l“-l .r-..l..nﬁ lllll k3 ‘.I I.‘.- .nl et ..I.-.r ‘
£ % Y . : % ?
ﬁ i_.-..__.__.!_...-______i_..t.._.___..__._n.__. .__._..1 ___ﬂ- R- u-_.__..__ H .l.._ - A ._.“
% g G 2 Z 2
A G B b & 72 3 3
ﬁ _.".___.._. _..H. ’ ...“.- ’ - ...”.ﬁ.__. - -.qi. . ._..l. l..- L

NN

u
2 4 2 LR LAY “"’1"":'\;;\
-
T‘*L

RLER

o
R A

f



U.S. Patent Nov. 14, 2017 Sheet 11 of 15 US 9,815,378 B2

60 ~

Xy
<
W

.
RSN AL ARARA T LS AR AL LU

< Vo 260

)

[
-\_‘i
-.‘_'I.*' 1
- L
v e e T

O A I R

1111111

AT

A

RO R R

;?’WJWI#

a
L

T

ilil_'l' -

*

i

¥
o
;

A

",
i

A PR PL LR PR TP E

*
‘-f.'-:-.‘*:’:-:tmw-xqmi : B

a
1
L
L
=
o
-
K b
L - [
e “il-l-
L3
-
4 "
| -
| %
L L]
|
=

AR nmmn%m .

I;-*-!_ ¥

B R S i




U.S. Patent Nov. 14, 2017 Sheet 12 of 15 US 9,815,378 B2

233

N
"’l.-
"h
3’ o ) 21 2
:2 ? ? RN ¥
‘_'“.."\- 1 6 2 *‘:\1 " ot
LY

5 5 :
" N L L N h” AL, y'n Sty e P e e U U T R o ey Y !-::-.'-;-uh*- % *% _
. . ’
3 3 S g
% ‘:- 'ﬁ\u‘- e
3 2 N R S
T $ % 5
- .
_ % »
A " X
3 X % mw«-scﬂ-:-
o * n
& g

aaaaaaaaaaaaaaaaaaaaaaa
lllllllllllllllllllllllllllllllllllllllllllllllll

#‘““-ﬂ‘#“ﬂ#‘ﬁ#ﬂm

b 5 N NN

210




U.S. Patent Nov. 14, 2017 Sheet 13 of 15 US 9,815,378 B2

Iffr’#’r‘#’ﬁﬁfffff

£

e : : AN A T

22 %

@mﬁ.&mmmm :

o I_r.'
HI'
’
o
L
ol

l"nl_.-'

T AP E LA p I

. k" ey Mm&m%hmmmm\awwmmw ] -




U.S. Patent

F]

r
f"*a'*.-' « ,..{.-":

L}

*

*

.,
N
=Y
"

Nov. 14, 2017 Sheet 14 of 15 US 9,815,378 B2

"
o
Oy
)
R
b
.y
iy .,
-
[]
]
e v
)
v
Ly -
T A -."".h
L M, .|;'|
- -
o
w
N
ot
[
z .
¥, "'"t - . S ]
LY W oy
: A W
. % T o
by o
q + Ml r
. v v
Y h‘ --\hl-
. Y o WL
. LY + o W
N |:‘- . -
h] - "y "'l- "'1"1.'_‘
v ¥ - .‘:‘I-I"'I N lqh‘l:i
- » - ) -
. -n‘:t I|.Il.""u.l--n-
LI "‘l ii-‘
l.:h. ""1_1.‘.1‘_
b N PNy
") ol RN
' - ” . =
L h - [, - & ' 'y
-“tq-\' LALLM Ca ] l,," ]
*n M v ™~ * h
L] pon - - o
! ‘bh.lill " ] " :Ir Y I|IFI"-|--|-
% n N W o 4 \:; ) AT :|-|“"_‘I
' St BT Iy ~ W' W v T s
. E a .“: ) ] - W i
h " _. L . 5 - Py
il 3 " - . ol MR -
e _ - - J o - - 3 L
o », . i L -
S Ry ™ W™ k . :"'
I w

Ly
.
LN ‘.- :‘ L ‘F'Il.'r - i‘
..b I." :: BI‘ = A% TR ‘_‘l +, .. ‘ I,

AR F 1,“ L] ::,._ ..". L] 1:-
N A% - . .
" \‘ﬁ- '\‘l. S - . L]

. : 3

E
- AN
Ay Y, L
‘l.n u "
= ‘-.-i ]
L ‘!""..n. . : Ny
"'i L L) - .,

i AN

B o b R e B R A T

-

x

&
i
£

LI A




U.S. Patent Nov. 14, 2017 Sheet 15 of 15 US 9,815,378 B2

-
i
:a
'r
-~
]
-
2 0 '...""‘.

%
i

3
i;
%;
*-.1%‘;'-1“'""";"1%:‘;

At b o
.g.xﬂ'-%-.‘i"

i\ lngm“ﬁ'hﬁ‘*“‘*
b



US 9,815,378 B2

1

POLARIZED BATTERY CLAMP AND
BOOSTER CABLLE

CROSS REFERENCE TO RELATED
APPLICATION

The present Application 1s a Continuation-in-Part of Util-
ity patent application Ser. No. 14/085,784 entitled “Compact

Battery Clamp and Booster Cable,” filed 20 Nov. 2013,
issued as U.S. Pat. No. 9,178,292, incorporated herein by
reference in 1ts entirety.

FIELD OF THE INVENTION

This 1nvention relates to a device for providing a method
of electrically connecting to the terminals of a battery and,
in particular, a polarized device for ensuring an electrical
connection of a correct polarity to the terminals of a lead-
acid battery.

BACKGROUND OF THE INVENTION

Battery cables, or booster cables, such as used 1 “qump
starting” a vehicle, have been known 1n the art for some
years. A set of booster cables typically includes a six-foot
length of a two 1nsulated electrical conductors of suilicient
gauge to safely conduct starting current amperage. Four
booster clamps, or battery clamps, resembling clothes pins
and referred to as “crocodile clips,” are provided at respec-
tive ends of the booster cable electrical conductor pair so as
to electrically couple either two batteries, or one battery and
a battery charger.

A conventional booster cable configures the battery
clamps with serrated jaw ends to make mechanical and
clectrical contact with: (1) battery terminals or posts, 11 the
battery 1s not installed 1n a vehicle, or (11) vehicle battery
cable terminals, 11 the battery 1s installed 1n a vehicle with
the vehicle battery cable terminals secured onto the battery
posts or terminals. The battery clamps are spring-loaded to
force the clamp jaw serrations against the battery post or
against the vehicle battery cable terminals, so as to provide
a positive electrical connection to the respective battery post
or to the vehicle battery cable terminal.

However, conventional battery clamps sufler from the
shortcoming that the serrated ends of the battery clamps,
typically made from copper or a copper alloy, cause inden-
tations and other surface damage to the battery posts or
vehicle cable terminals, which are typically made from
lead—a softer metal than copper. Over time, the appearance
and eflectiveness of the battery posts or the vehicle cable
terminals may sufler from repeated attachment of the
booster cable.

Another shortcoming 1s that one of the battery clamps
may be accidentally dropped into the vehicle chassis or
engine compartment when a user 1s in the process of
connecting or disconnecting the booster cable from a battery.
If the vehicle 1s a negative-ground system, and it 1s the
negative battery clamp that 1s dropped, a short circuit may
result by conducting electrical current from the positive
battery terminal 1nto the chassis or engine components, and
back into the battery, producing electrical arcing or sparking,
and possibly 1gniting hydrogen gas being expelled from the
charging battery.

A turther shortcoming 1s that the connection of the booster
cable to the battery typically requires using both hands to
hold apart the booster clamps when securing the booster
cable to the battery so as to not short out a battery connected
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to the other end of the booster cable. One-handed operation
1s not a practical alternative. Moreover, an average motorist
may be unfamiliar with the proper polarity that must be
observed when connecting two batteries 1in two difierent
vehicles. Although many lead-acid batteries have (+) and (-)
indicators on the battery posts, or a red electrical cable
routed to the positive terminal, these markings may not be
casily seen 1f the surface of the battery 1s soiled from o1l, dirt,
and white chemical powder at a battery post. If the wrong

polarity 1s made, sparks may fly when the improper con-
nection 1s made.

What 1s needed 1s a battery clamp configuration that
overcomes the limitations of the prior art by providing a
method to secure a booster cable to a battery without causing
surface damage to lead-based components, while providing
a good electrical contact, while assuring proper polarity,
which prevents inadvertent battery discharge, and which
requires only one hand to attach or to remove the booster
cable from a battery.

BRIEF SUMMARY OF TH.

INVENTION

(L]

In an aspect of the present invention, a polarized battery
clamp suitable for attachment to a high-amperage, two-
conductor, msulated electrical cable for charging a battery,
comprises, a contact handle with at least one positional slot,
the contact handle having a ground-side conductive path
clectrically connecting an electrical connector at a first end
of the contact handle to a contact handle terminal contact
pad at a second end of the contact handle, the contact handle
turther having an electrical contact bus with a first bus end
connected to the electrical connector; and a contact arm
having a contact arm terminal contact pad at a first end of the
contact arm and a stepped pivot pin at a second end of the
contact arm, the contact arm further having an electrical
conductor with a first electrical conductor end electrically
connected to the contact arm terminal contact pad; wherein
a second end of the electrical conductor 1s placed nto
clectrical contact with a second end of the electrical contact
bus by inserting the stepped pivot pin into at least one
positional slot.

The additional features and advantage of the disclosed
invention 1s set forth in the detailed description which
tollows, and will be apparent to those skilled 1n the art from
the description or recognized by practicing the invention as
described, together with the claims and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The uses and advantages of the present invention will be
more fully appreciated as the same becomes better under-
stood from the following detailed description of the present
invention when viewed 1n conjunction with the accompa-
nying figures, 1n which:

FIG. 1 1s a diagrammatical illustration of a compact
battery clamp in an open emplacement configuration, in
accordance with an aspect of the present mnvention;

FIG. 2 1s a diagrammatical illustration showing the com-
pact battery clamp of FIG. 1, with a clamp handle and a
control arm, in a closed, functioning configuration;

FIG. 3A 15 a detail view of a terminal contact pad used 1n
the compact battery clamp of FIG. 1;

FIG. 3B 1s a detail view of the terminal contact pad of
FIG. 3A when positioned against a battery terminal;

FIG. 4 1s a detail view of the terminal contact pad of FIG.
3 when positioned against a battery cable clamp;
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FIG. § 1s a detail view of an alternative configuration of
a terminal contact pad including wire mesh, for use in the
compact battery clamp of FIG. 1;

FIG. 6 1s a detail view of the terminal contact pad of FIG.
5 when positioned against a battery cable clamp;

FI1G. 7 1s a detail view of the terminal contact pad of FIG.
5 when positioned against both a battery cable clamp and a
battery terminal;

FIG. 8 1s an alternative embodiment of the compact
battery clamp of FIG. 1 in a closed emplacement configu-
ration;

FIG. 9 1s a detail illustration of a terminal contact pad of
the compact battery clamp of FIG. 18;

FIG. 10 1s an alternative embodiment of the terminal
contact pad of the compact battery clamp of FIG. 18;

FIG. 11 1s a diagrammatical top view of the compact
battery clamp of FIG. 1;

FIG. 12 1s a longitudinal cross sectional view of the
compact battery clamp of FIG. 8 showing first and second
clectrical conductors providing an electrical path between
battery terminals and an electrical socket;

FIG. 13 1s transverse cross-sectional view of the compact
battery clamp of FIG. 11 showing first, second, and third
clectrical conductors providing an electrical path between
battery terminals and the electrical socket of FIG. 12;

FIG. 14 1s a transverse cross-sectional view of an alter-
native configuration of a clamp handle for use with a tubular
control arm;

FIG. 15 1s a diagrammatical illustration of an exemplary
embodiment of an electrical socket having horizontal polar-
1zed socket slots:

FIG. 16 15 a diagrammatical 1llustration of another exem-
plary embodiment of an electrical socket having vertical
polarized socket slots;

FIG. 17 1s a diagrammatical illustration of still another
exemplary embodiment of an electrical socket having cir-
cular socket openings;

FIG. 18 1s a diagrammatical of yet another exemplary
embodiment of an electrical socket having a coaxial opening
configuration for mating with a coaxial plug on a pair of
battery cable conductors;

FIG. 19 1s a diagrammatical illustration of an alternative
embodiment of a compact battery clamp with an adjustable
two-component control arm, 1n accordance with an aspect of
the present invention;

FI1G. 20 1s a detail 1llustration of the threaded connection
for the two components of the control arm of FIG. 19;

FI1G. 21 1s a diagrammatical illustration of an embodiment
ol a two-piece polarized battery clamp with a contact handle
and a contact arm, 1n accordance with the present invention;

FIG. 22 1s a cross-sectional view of the two-piece polar-
1zed battery clamp of FIG. 22;

FIG. 23 15 a side view of the two-piece polarized battery
clamp of FIG. 22, showing three positional slots;

FIG. 24 15 a cross-sectional view of the two-piece polar-
1zed battery clamp of FIG. 22, showing internal conductive
paths and a ground fault interrupter;

FIG. 25 15 a cross-sectional view of the two-piece polar-
ized battery clamp of FIG. 22, showing a ground side
conductive path;

FIG. 26 1s cross-sectional view of the two-piece polarized
battery clamp of FIG. 25 showing an electrical contact bus,
a ground fault mterrupter, and a ground return on a channel
bottom surface;

FIG. 27 1s a side view of the contact arm of FIG. 21;

FIG. 28 1s a top view of the contact arm of FIG. 27;
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FIG. 29 1s a cross sectional view of a first side of the
contact arm of FIG. 27:;

FIG. 30 15 a cross sectional view of a second side of the
contact arm of FIG. 27;

FIG. 31 1s a view of the two-piece polarized battery clamp
of FIG. 21 1illustrating a method of verifying proper polarity
on a battery;

FIG. 32 1s a simplified diagram illustrating electrical
current flow 1n the configuration of FIG. 31;

FIG. 33 1s a view of the two-piece polarized battery clamp
of FIG. 21 illustrating a method of charging a battery;

FIG. 34 1s a simplified diagram illustrating electrical
current tlow 1n the battery charging configuration of FIG. 33;
and

FIG. 35 1s an exemplary embodiment of a booster cable
comprising the two-piece polarized battery clamp of FIG. 21
clectrically coupled to opposite ends of a high-amperage,
two-conductor, insulated electrical cable, 1n accordance with
the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

There 1s shown 1n FIG. 1 a side view of a compact battery
clamp 10, 1n accordance with an aspect of the present
invention. The compact battery clamp 10 comprises a clamp
handle 12 with a contact arm 14, hingedly secured to the
clamp handle 12 by a p1vot pin 16 1n a first end of the contact
arm 14, the pivot pin 16 passing through both the clamp
handle 12 and the contact arm 14. In the configuration
shown, first end of the contact arm 14 1s connected at or near
the mid-point of the clamp handle 12, being thus enabled to
swing through an arc of up to 180 degrees, limited only be
contact with the clamp handle 12. The clamp handle 12 may
comprise primarily an electrically non-conducting or insu-
lating material, such as a high-impact plastic or a composite
material, with internally-disposed electrical conductors as
shown below 1n FIG. 12. As shown 1n the cross-sectional
view of FIG. 13, below, the clamp handle 12 comprises a
U-shaped channel, to provide strength and rigidity, while
allowing rotational movement of the contact arm 14 within
the open region inside the clamp handle 12.

When 1n use, a user may grasp the upper portion of the
clamp handle 12, and position the compact battery clamp 10
between terminals 22 and 24 of a battery 20, substantially as
shown, where battery terminal 22 1s the positive post. The
compact battery clamp 10 i1s configured so as to maintain
clectrical contact with both the terminals 22 and 24 after the
clamp handle 12 has been moved downwardly, towards the
battery 20, as shown 1n FIG. 2. When in the configuration o
FIG. 2, the compact battery clamp 10 functions as, and 1s a
replacement for, a pair ol conventional battery terminal
clamps, or crocodile clips, as may be found in a typical set
ol a battery booster cable.

The clamp handle 12 may include a first terminal contact
pad 32 rotatably attached to a first end of the clamp handle
12 by means of a first swivel connector 34. The first swivel
connector 34 provides the terminal contact pad 32 with at
least two degrees of freedom with respect to the clamp
handle 12, so that the terminal contact pad 32 can be
optimally swiveled and positioned against the battery ter-
minal 24 to maximize the extent of a physical contact area.
It should be understood that the contact pad may optimally
position against the battery terminal 24 without requiring,
any adjustment from the user.

The contact arm 14 similarly includes a second terminal
contact pad 36 rotatably attached to a second end of the




US 9,815,378 B2

S

contact arm 14 by means of a second swivel connector 38.
In an exemplary embodiment, the swivel connectors 34 and
38 may each comprise a ball and socket connector pair, as
known 1n the relevant art. This swiveling feature optimizes
the area of electrical contact of the compact battery clamp 10
with the battery terminals 22 and 24, and results in a minimal
voltage drop across the respective contact interfaces. It
should be understood that the particular terminal contact
pads 32 and 34 shown are merely exemplary of electrical
connection devices that may be used at the first end of the
clamp handle 12 and at the end of the contact arm 14, and
that any suitable electrical contact component may be used
to perform the same functions as the terminal contact pads
32 and 34.

Accordingly, when 1n an “open” position, shown in FIG.
1, the compact battery clamp 10 can be placed into and
positioned within the open space between the terminals 22
and 24, here 1dentified as the linear space denoted by the
dimension “A.” When 1n the open position, the clamp handle
12 and the contact arm 14 define a shape similar to the Greek
letter “lambda,” where the contact arm 14 corresponds to the
shorter “leg” of the lambda shape.

When 1n a “closed” position, shown in FIG. 2, the lambda
shape of the compact battery clamp 10 may be reduced 1n
height by moving apart the terminal contact pads 32 and 36.
This action serves to move the terminal contact pad 32
toward the battery terminal 24, and the terminal contact pad
36 toward the battery terminal 22. Thus, in the extended
configuration shown 1n FIG. 2, the terminal contact pad 36
has been forced against the battery terminal 22 and the
terminal contact pad 32 has been forced against the battery
terminal 24.

In an exemplary embodiment, the compact battery clamp
10 can be configured so that an open space 1s defined
between the battery 20 and the underside of the compact
battery clamp 10, here indicated as dimension “D.” The
empty space may be desired to provide clearance for a
battery retaining strap, a bracket, or a battery vent cover
disposed on the surface of the battery 20 after the compact
battery clamp 10 has been placed into the extended con-
figuration.

In an exemplary embodiment, the clamp handle 12 can be
releasably secured in the closed position by means of a
U-spring clamp 42. By lowering the clamp handle 12 onto
the contact arm 14, as shown 1n FIG. 2, the free ends of the
U-spring clamp 42 engage both sides of the contact arm 14.
The lengths of the cantilever arms of the U-spring clamp 42,
here indicated as dimension “B,” are preferably of suflicient
length so as to partially enclose at least a portion of the
contact arm 14 when the compact battery clamp 10 makes
contact with the battery terminals 22 and 24.

Additionally, the selection of spring material used for the
U-spring clamp 42 may produce a spring constant of suili-
ciently large value that the compressive force induced by the
arms of the U-spring clamp 42 onto the sides of the contact
arm 14 results 1n enough surface static friction to mitigate
relative movement of the clamp handle 12 with respect to the
contact arm 14. In an alternative embodiment, the contact
arm 14 may include a pair of dimple features (not shown)
s1zed and positioned on the outer surface if the contact arm
14 so as to more positively engage and retain the free ends
of the U-spring clamp 42, as 1s well-known 1n the relevant
art. In an alternative embodiment (not shown), the upper
portion of the clamp handle 12 may be slightly curved away
from the contact arm 14 so as to provide additional clearance
between the upper portion of the clamp handle 12 and the
battery 20 to more easily accommodate the hand of the user.
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As explained above, the U-spring clamp 42 1s configured
to enclose and frictionally remain 1n position on the contact
arm 14, and thus functions to restrain the clamp handle 12
from moving oil the contact arm 14. The compact battery
clamp 10 1s, 1in this manner, maintained in a state of
compression between the battery terminals 22 and 24 when
the battery clamp 10 1s emplaced for use as intended. As can
be appreciated by one skilled i the art, this state of
compression serves to increase the electrical conductivity at
the interfaces between the battery terminals 22 and the
terminal contact pads 32 and 36 of the compact battery
clamp 10. In an exemplary embodiment, the U-spring clamp
42 may be re-positioned along the clamp handle 12 by a
sliding motion, to change the distance from the pivot pin 16
as desired, the distance here 1indicated as dimension “C.” In
an alternative embodiment, the

FIGS. 3A and 3B provide detail views of the top of the
terminal contact pad 36 both before and after contact has
been made with the battery terminal 22. The terminal contact
pad 36 may comprise a generally U-shaped electrically-
conductive contact body 44, such as a copper or aluminum
alloy, and a flat flexible electrically-conductive terminal
contact foil 46 attached to the legs of the terminal contact
body 44, so as to form a rectangular cylinder having open
ends, substantially as shown. The configuration of the ter-
minal contact pad 32 1s substantially similar to that of the
terminal contact pad 36.

The thickness of the contact body 44 is preferably greater
than the thickness of the terminal contact foil 46. Alterna-
tively, the ngidity of the contact body 44 1s preferably
greater than the rigidity of the terminal contact foil 46. This
configuration allows the terminal contact foil 46 to assume
a generally curved shape, approximating the convex circum-
ferential surface of the battery terminal 22, when forced
against the battery terminal 22. This configuration also
serves to return the terminal contact foi1l 46 to a generally
planar shape when the terminal contact pad 36 1s moved
away from the battery terminal 22, as shown in FIG. 3B.
When the terminal contact pad 36 i1s forced against the
battery terminal 22, shown in FIG. 3B, 1t can be seen that the
contact body 44 generally retains its shape because of the
greater rigidity and wall thickness of the contact body 44.

It can thus be appreciated that the legs of the terminal
contact body 44 are slightly bent inwardly when the terminal
contact pad 36 1s forced against the battery terminal 22, and
spring back when the terminal contact pad 36 1s removed
from the battery terminal 22. By enabling the terminal
contact foi1l 46 to partially wrap about the battery terminal
22, when the compact battery clamp 10 1s placed into a state
of tension, a greater contact area 1s achieved with the battery
terminal 22, than 1 the terminal contact foil 46 remained flat,
or 1f the terminal contact pad 36 were fabricated as a single,
rigid component.

This configuration also allows for use of the compact
battery clamp 10 when a vehicle battery cable clamp 48 1s
attached to either or both the battery terminals 22 and 24,
such as may be the case when the battery 20 1s mounted 1n
a vehicle engine compartment. It can be readily appreciated
by one skilled in the relevant art that the vehicle battery
cable clamp 48 has a larger diameter than the battery
terminal 22 and, because of flexibility of the terminal contact
to1l 46, the terminal contact foil 46 can partially wrap around
both the battery cable clamp 48 and the battery terminal 22
so as to 1crease the area of physical and electrical contact.
The compact battery clamp 10 can thus be used in the
process of charging the battery 20 (1) when the battery 20 has
been removed from a vehicle and placed on a work bench,
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or (1) when the battery 20 remains secured 1n an vehicle
engine compartment and 1s electrically connected to a pair of
vehicle battery cable clamps 48.

In an alternative exemplary embodiment, a terminal con-
tact pad 50, shown 1n FIG. 5, may be used on the end of the
end of the contact arm 14, 1n place of the terminal contact
pad 36. Likewise, the terminal contact pad 50 may be used
on the end of the clamp handle 12, in place of the terminal
contact pad 32. The terminal contact pad 50 comprises one
or more layers of a wire mesh 34 attached to the inside a
terminal contact cup 352. The wire mesh 54 preferably
comprises a corrosion-resistant metal or metal alloy, such as
stainless steel or an aluminum alloy.

The terminal contact cup 52 1s sized and shaped so as to
generally conform to: (1) the outer surface contour of the
battery terminal 20, as shown 1n FIG. 5, as well as (11) to the
outer surface contour of the battery cable clamp 48, as
shown in FIG. 6. That 1s, the terminal contact cup 52
presents a cylindrical concave surface to the battery terminal
20. The configuration shown serves to increase the surface
area ol electrical contact between the terminal contact pad
50 and the battery terminal 22, for example, than 11 no wire
mesh 54 were provided on the terminal contact cup 32.

As can be appreciated, the contact cup 52 may be too
inflexible to usefully conform to the outer contour of the
battery terminal 22 or to the outer contour of the battery
cable clamp 48. Consequently, electrical resistance 1s
thereby reduced between the terminal contact pad 50 and the
battery terminal 22, and between the terminal contact pad 50
and the battery cable clamp 48. In addition, the terminal
contact cup 52 may be mounted to the swivel connector 38
for the reasons stated above.

As shown 1n FIG. 7, the terminal contact pad 50 can be
rotated ninety degrees, more or less, about the longitudinal
axis ol the contact arm 14 and positioned so as to physically
and electrically contact both the battery cable clamp 48 and
the battery terminal 22. It can be appreciated by one skilled
in the art that, when the compact battery clamp 10 1s placed
in a compression state between the battery terminals 22 and
24, or between battery cable clamps 48, the wire mesh 54 1s
selectively compressed to generally conform to and substan-
tially decrease the air voids between the terminal contact cup
52 and the battery terminal 22, as 1n FIG. 5, or between the
terminal contact cup 52 and the battery cable clamp 48, as
in FIG. 6, or between the terminal contact cup 352 and both
the battery terminal and the battery cable clamp 48, as in
FIG. 7. As stated above, this compressible feature of the wire
mesh 54 serves to increase the surface contact area between
the respective components, and thus increases the electrical
conductance between the respective components.

FIG. 8 illustrates an exemplary configuration of a com-
pact battery clamp 60 which 1s adapted for use primarily
with battery terminals 22, but which can also accommodate
the larger diameter battery cable clamps 48. The compact
battery clamp 60 includes a first terminal contact pad 62
attached to an end of the clamp handle 12, and a second
terminal contact pad 64 attached to an end of the contact arm
14. The terminal contact pads 62, 64 are configured to
provide mechanical and electrical contact with the outer
surface of respective battery terminals 24, 22. The compact
battery clamp 60 thus provides for electrical contact with a
battery having terminals of diflerent diameters, as 1s typi-
cally found 1n most lead-acid batteries.

FIG. 9 provides a detail top view of the terminal contact
pads 62, 64. The terminal contact pad 62 includes an
attachment end 66 for mechanical and electrical coupling to
the end of the clamp handle 12. Although the illustration

10

15

20

25

30

35

40

45

50

55

60

65

8

shown a rotatable attachment configuration, such as a ball
and socket interface, the terminal contact pad 62 may be
rigidly fixed to the clamp handle 1n an alternative embodi-
ment. The terminal contact pad 62 further includes a pad
body 68 extending from the attachment end 66, and two
opposed pad fingers 72, 73 extending from the pad body 68,
the pad fingers 72, 73 forming a substantially “U-shape,” or
the shape of a tuning fork, as shown.

The pad fingers 72, 73 have a narrow thickness which
allows for flexing when a user pushes the terminal contact
pad 62 over the battery terminal 24. This causes the pad
fingers 72, 73 to produce a compressive force onto the
battery terminal 24 which results 1n an optimal mechanical
and electrical contact with the battery terminal 24. The
terminal contact pad 64, shown i FIG. 18, 1s substantially
similar to the terminal contact pad 62, but 1s sized to
conform to the battery terminal 22.

FIG. 10 provides a detail top view of a terminal contact
pad 76. The terminal contact pad 76 includes an attachment
end 86 for mechanical and electrical coupling to the end of
the clamp handle 12. Although the illustration shown a
rotatable attachment configuration, such as a ball and socket
interface, the terminal contact pad 76 may be rigidly fixed to
the clamp handle 1n an alternative embodiment. The terminal
contact pad 76 further includes a pad body 82 extending
from the attachment end 86, and includes two opposed pad
fingers 84, 85 extending from the body pad 82, the pad
fingers 84, 85 forming a substantially “V-shape” as shown.

The pad fingers 84, 83 also have a narrow thickness which
allows for a cantilever-type of flexing when a user pushes
the terminal contact pad 76 onto the battery terminal 24. This
causes the pad fingers 84, 85 to produce a compressive force
against the battery terminal 24 which results 1n an optimal
mechanical and electrical contact with the battery terminal
24. A terminal contact pad 78, shown in FIG. 18, 1s sub-
stantially similar to the terminal contact pad 76, but 1s sized
to conform to the battery terminal 22.

FIG. 11 provides a top view of the compact battery clamp
10 of FIG. 1. As can be seen i FIG. 11 and in the
cross-sectional view of FIG. 12, the electrical socket 60 1s
provided at a second end of the cross sectional U-shaped
channel clamp handle 12. In an exemplary embodiment, the
clectrical socket 60 comprises a first electrical connector 92
and a second electrical connector 94. The electrical socket
60 allows for a pair of 1insulated electrical cables 292, shown
in FIG. 35 below, to be plugged into the compact battery
clamp 10 for use i “yumping’ a lead-acid battery, for
example, as 1s well-known 1n the relevant art. Preferably, the
clectrical connectors 92 and 94 form a polarized set so as to
permit only one connection orientation when attaching the
clectrical cables 292 to the compact battery clamp 10.

As the electrical cables 292 can be attached or removed as
desired, the combination of two compact battery clamps 10
and the pair of electrical cables 282 provide for a booster
cable assembly 290, shown 1n FIG. 35, that 1s more compact,
and less likely to tangle, than a conventional set of battery
Tumper cables or booster wires that use crocodile clip battery
terminal attachment means.

As best seen 1n FIG. 12 and 1n the cross-sectional view of
FIG. 13, a first electrical conductor 96 1s provided between
the electrical connector 94 and the pivot pin 16. Sumilarly, as
seen 1n FIG. 11, a second electrical conductor 98 1s provided
between the electrical connector 94 and the pivot pin 16. The
clectrical conductors 92 and 94 may each comprise a thick,
but narrow, bar of electrically-conductive material, such as
copper or aluminum. The electrical conductors 96 and 98 are
of suflicient cross sectional area, and have suflicient con-
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ductance, so as to permit the flow of electrical current
suilicient to charge the battery 20, for example.

As also seen i FIGS. 12 and 13, a third electrical
conductor 99 may be provided between the electrical con-
nector 92 and the swivel connector 94. The third electrical
conductor 99 may similarly comprise a thick, but narrow, bar
ol electrically-conductive maternial, such as copper or alu-
minum, having a suflicient cross sectional area and conduc-
tance so as to permit the return tlow of electrical current for
charging purposes.

It can thus be appreciated by one skilled in the art that a
first electrical path runs from the electrical connector 92,
through the third electrical conductor 99, through the swivel
connector 34, through the terminal contact pad 32, and to the
battery terminal 24. A second electrical path runs from the
clectrical connector 94, through both the first electrical
conductor 96 and the second electrical conductor 98,
through the pivot pin 16, through the contact arm 14,
through the swivel connector 38, through the terminal con-
tact pad 36, and to the battery terminal 22. In an exemplary
embodiment, an isulating layer 70 may be provided on the
surtface of the clamp handle 12 to reduce the risk of electrical
shorts during emplacement and positioning of the compact
battery clamp 10 between the battery terminals 22 and 24,
and near protruding metal components, such as may be
found 1n the engine compartment of a motorized vehicle.

As also shown 1n the cross-sectional view of FIG. 13, the
U-spring clamp 42 comprises a first flexible clamp leg 106
and a second flexible clamp leg 108. When the clamp handle
12 1s pushed towards the contact arm 14, as indicated by
arrow 102, the flexible clamp legs 106 and 108 bear against
the sides of the contact arm 14 to prevent movement of the
clamp handle 12 away from the contact arm 14, as explained
above.

In an alternative exemplary embodiment, shown 1n FIG.
14, the channel-shaped contact arm 14 of FIG. 13 may be
replaced by a tubular contact arm 104. Accordingly, in this
alternative embodiment, the combination of the clamp
handle 12 and the U-spring clamp 42 may be replaced by a
clamp handle 110 comprising interior concave recesses 112
and 114, as shown, for retention of the tubular contact arm
104. When the clamp handle 110 1s pushed onto the tubular
control arm 104, the tubular control arm 104 may enter the
clamp handle 110 and engage both the recesses 112 and 114.
This can function to place the corresponding clamp handle
12 1nto a state of compression between battery terminals or
vehicle battery cable clamps, as explained 1n greater detail
above.

It should be understood that the configuration of the
mating socket openings in the electrical socket 60 1s not
limited to any one particular geometric shape. As shown 1n
FIG. 15, an electrical socket 120 may be emplaced on the
end of the clamp handle 12. The electrical socket 120
includes a first slot opening 122, and a second, smaller slot
opening 124, where the slot openings 122 and 124 form a
polarized pair of parallel slots having longer widths than
heights. Accordingly, the electrical cable 292 of FIG. 35
would include spade-like plugs (not shown for clarity of
illustration) to mate with the slot opemings 122 and 124.

In an exemplary alternative embodiment, shown 1n FIG.
16, an electrical socket 130 includes a first slot opening 132,
and a second, smaller slot opening 134, where the slot
openings 132 and 134 form a polarized pair of parallel slots
having larger heights than widths. Alternatively, the electri-
cal socket 60 may include two slots (not shown) oriented as
ninety degrees to one another rather than having a parallel
orientation.
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In an exemplary alternative embodiment, shown 1n FIG.
17, an electrical socket 140 includes a first circular opening
142, and a second circular opening 144, where the diameter
of the first circular opening 142 1s diflerent from the diam-
cter of the second circular opening 144. Accordingly, the
clectrical cable 292 of FIG. 35 would include cylindrical
termination plugs (not shown for clarity of illustration) to
mate with the circular openings 142 and 144.

In yet another exemplary alternative embodiment, shown
in FI1G. 18, an electrical socket 150 includes a coaxial-type
configuration, 1n which a center electrical contact pin 152 1s
positioned 1nside a generally cylindrical conductive layer
154. Accordingly, the electrical cable 292 of FIG. 35 would
include a coaxial-type plug (not shown for clarity of 1llus-
tration) at each end of the electrical cable, to mate with the
coaxial-type socket 150. It can be appreciated that, no matter
which configuration of electrical socket 1s used with the
clamp handle 12, the electrical cable 292 of FIG. 35 will
include appropriate mating plugs, where the mating plugs

can be electrically connected to the electrical socket 120, to
the electrical socket 130, to the electrical socket 140, or to
the electrical socket 150, as 1s well-known 1n the relevant art.

In an exemplary embodiment, shown 1n FIG. 19 and the
detall view of FIG. 20, a compact battery clamp 170
comprises the clamp handle 12 and a cylindrical contact arm
172. The length of the contact arm 172 may be adjusted by
rotating a lower tubular member 174 with respect to an
upper cylindrical member 176, as indicated by arrow “F.”
This adjustment feature allows a single compact battery
clamp 170 to be used on different batterles having different
terminal-to-terminal dimensions, denoted as dimension “A”
in FIG. 1, as described above.

The adjustment feature may include an internal thread 178
formed i1n the lower tubular member 174, and an external
thread 179 formed on the upper cylindrical member 176, for
example. That 1s, the lower tubular member 174 thus has a
threaded interface with the upper cylindrical member 176.
The upper cylindrical member 176 may comprise a solid
rod, or a hollow tube, as may be specified by a product
designer. Alternatively, a chuck-like configuration (not
shown) can be included on the upper end of the lower
tubular member 174, to enable a sliding adjustment of the
upper cylindrical member 176 into and out of the lower
tubular member 174, as can be appreciated by one skilled 1n
the art.

There 1s shown 1n FIG. 21 an exemplary embodiment of
a two-piece polarized battery clamp 200 comprising a con-
tact arm 210 and a contact handle 220. The contact arm 210
includes a stepped pivot pin 212 installed at one end of the
contact arm 210, and the terminal contact pad 36 and the
swivel connector 38 attached to the other end of the contact
arm 210. The contact handle 220 includes the electrical
socket 60 attached to one end of the contact handle 220, and
the terminal contact pad 32 and the swivel connector 34
attached to the other end of the contact handle 220.

The contact handle 220 also includes a left positional slot
222, a middle positional slot 224, and a right positional slot
226 for selectively retaining the stepped pivot pin 212 and
the contact arm 210, as described 1n greater detail below.
The left positional slot 222 1s oriented at an angle 238 to
insure that, when the polarized battery clamp 200 1s properly
positioned on a battery, the contact arm 210 1s forced nto
position against an electrical contact bus 234 on a channel
bottom surface 257, shown in FIG. 22, inside the contact
handle 220 such that an electrical path 1s completed from the
positive battery terminal 22 to the connector 60, as described
in greater detail below with reference to FIG. 34. An optimal
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angle orientation for the middle positional slot 224, and for
the right positional slot 226 may be the same angle as or a
different angle from the angle 238.

FIG. 22 shows a cross section view of the polarized
battery clamp 200 of FIG. 21. The contact arm 210 1s formed

as a generally resilient and non-electrically conductive

U-shaped channel 214, of outside dimension ““a,” as shown

in the diagram. The contact arm 210 may comprise an
clectrically non-conducting or insulating material, such as a
high-impact plastic or a composite material, with internally-
disposed electrical conductors as described 1n greater detail
below. The stepped pivot pin 212 1s ifrictionally retained in

a first channel side wall 216 and i1n a second channel side
wall 217 of the U-shaped channel 214, preferably i a

press-1it configuration. Insertion of the stepped pivot pin 212
into the contact arm 210 positions stepped-down pin sec-
tions 232 and 233 1n a protruding state from the U-shaped
channel 214. The diameters of the stepped-down pin sec-
tions 232 and 233 are denoted herein as each having

4 22

dimension “e.

The contact handle 220 1s formed as a generally U-shaped
channel 228 having an outside dimension denoted as “b.”
The U-shaped channel 228 may likewise be fabricated from
an electrically non-conducting or msulating material, such
as a high-impact plastic or a composite material. The outside
dimension “a” of the U-shaped channel 214 1s smaller than
an 1nside dlmenswn “c”” of the U-shaped channel 228. This
configuration allows for placement of the contact arm 210
inside the U-shaped channel 228, except for the stepped
pivot pin 212. The length of a pivot pin body 218, that 1s,
from pin shoulder to pin shoulder, 1s greater than the
dimension “a,” but less than the dimension *“c.”

The overall length “d” of the stepped pivot pin 212 is
greater than the outside dimension “b” of the U-shaped
channel 228. The relative configurations of the contact arm
210 and the contact handle 220 allow for placement of the
contact arm 210 inside the contact handle 220, provided that
the stepped pivot pmn 212 1s guided into one pair of the
positional slots 222, 224, or 226. This placement of the
stepped pivot pin 212, 1n turn, allows for the contact arm 210
to make contact with an electrical contact bus 234 disposed
inside the contact handle 220, as explained 1n greater detail
below. The electrical contact bus 234 1s connected to a
positive, or “hot,” lead iside the electrical connector 60.
The conductive U-shaped channel 214 of the contact arm
210 serves to provide strength and rigidity, while allowing
rotational movement of the contact arm 210 within the open
region inside the contact handle 220.

FI1G. 23 1s a side view of the contact handle 220, showing
the positional slots 222, 224, and 226. FEach of the six
positional slots 222, 224, and 226 includes a slot opening
region 242, a necked-down detent region 244, and a pin
terminus 246. In an exemplary embodiment, the width of the
slot opening region 242, herein denoted as dimension “1,” 1s
approximately the size of the diameter “e” of the stepped-
down pin sections 232 and 233 to provide for insertion of the
stepped-down pin sections 232 and 233 into the respective
positional slot pairs 222, 224, and 226. The width of the
necked-down detent region 244 1s less than the diameter “e”
of the stepped-down pin sections 232 and 233. The diameter
of the pin terminus 246 1s substantially the same as “e,” the
diameter of stepped-down pin sections 232 and 233. This
positional slot configuration thus provides two operational
positions for the stepped pivot pin 212. A first position 1s
placement in the slot opening 242, “before” the necked-

down detent region 244. A second position 1s 1n the pin
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terminus 246, after the stepped-down pin sections 232 and
233 have been forced through the opposed necked-down
detent regions 244.

FIG. 24 1s a bottom view of the contact handle 220 1n FIG.
23. In this view, it can be seen that the U-shaped channel 228
includes a first sidewall 252 and a second sidewall 253. It
should be understood that three of the six positional slots
222, 224, and 226 are formed 1n the sidewall 252, and three
of the si1x positional slots 222, 224, and 226 are formed in the
sidewall 2353. Accordingly, the stepped-down pin section
232 may pass into the positional slot 222 1n the sidewall 252,
and the stepped-down pin section 233 may pass into the
opposed positional slot 222 in the sidewall 253. In the
illustration, 1t can also be seen that the electrical contact bus
234 extends from the electrical connector 60 to a distal
contact bus end 255. A ground fault iterrupter (GFI) 255
may be optionally mncluded as part of the electrical circuit,
coupled to the eclectrical contact bus 234, between the
electrical connector 60 and the distal contact bus end 255, to
prevent or shut down a surge of electrical current passing
through the electrical contact bus 234 in cases where a user
of the polarized battery clamp 200 1s unfamiliar with proper
clectrical polarity. The electrical contact bus 234 and the
ground fault interrupter 255 may be physically attached to a
channel bottom surface 257 of the contact handle 220, as
best seen 1n the cross sectional view of FIG. 26.

The contact handle 220 further includes a ground-side
conductive path 260 disposed on the sidewall 253. Alterna-
tively, the ground-side conductive path 260 may be disposed
partially on the sidewall 253 and partially on the channel
bottom surface 257, or entirely on the channel bottom
surface 257. The ground-side conductive path 260 may
comprise copper sheet, or a similar type of electrical con-
ductor material with a large conductance and/or a suflicient
cross-sectional area to pass a current level large enough to
supply charging current to a battery without causing thermal
issues 1n the polarized battery clamp 200. The layout of the
ground-side conductive path 260 1s best seen 1n the sectional
view shown 1n FIG. 25. The ground-side conductive path
260 provides an celectrical path from the negative, or
“oround,” lead in the electrical connector 60.

In an exemplary embodiment, the ground-side conductive
path 260 may include a first tab 262 protruding into the
positional slot 222, a second tab 264 protruding into the
positional slot 224, and a third tab 266 protruding into the
positional slot 226, It should be understood that, as the
positional slots 222, 224, and 226 provide a means of
adjusting the polarized battery clamp 200 to make electrical
contact with battery terminals spaced apart at varying
dimensions, the polarized battery clamp 200 may include: (1)
only one or two positional slots, or (11) more than three,
positional slots to accommodate a wider selection of post-
type lead acid batteries, for example.

The contact arm 210, may include an optional polarity
indicator 270 to provide a warning to a user of the polarized
battery clamp 200 11 the terminal contact pads have not been
correctly positioned i FIG. 27. If proper polarity 1is
achieved, a green indicator 272 will 1lluminate. Otherwise,
a red indicator 274 will provide a warning that the polarized
battery clamp 200 should be removed from the battery
terminals, reversed, and replaced on the battery.

In an exemplary embodiment, the polarity indicator 270
can also function as a voltage meter to indicate whether the
battery 1s acceptably charged, or undercharged. Placement
of the polarized battery clamp 200 onto battery terminals
will 1lluminate the green indicator 272 to show that the
battery 1s below a predetermined voltage threshold level. For
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example, 1f the battery 1s not 1n a discharged state and 1s
providing at least ten volts, the green indicator will 1llumi-
nate. On the other hand, 1f the red indicator 274 illuminates,
this may validate a battery voltage level of less than ten
volts, for example. It can be appreciated by one skilled in the
art that the threshold voltage level can be set as desired by
the manufacturer or by the user.

FIG. 28 1s a top view of the contact arm 210 which more
clearly shows that portions of both shoulders 276, 277 and
the entire stepped-down pin sections 232 and 233 protrude
from the U-shaped channel 214. This configuration func-
tions to provide a small gap between the contact arm 210 and
the inside of the contact handle 220 to prevent binding. This
configuration also serves to enable the stepped pivot pin 212

to selectively engage the positional slot pairs 222, 224, or
226 1n the contact handle 220.

FIG. 29 1s a cross-sectional view of the interior of the
contact arm 210, looking at the interior surface of the first
channel sidewall 216. In this wview, there 1s shown an
clectrical conductor 280 providing an electrical path from
the terminal contact pad 36 and the swivel connector 38 at
one end of the contact arm 210 to a distal end 284 of the
contact arm 210. The electrical conductor 280 1s of sutlicient
cross section and conductance to pass a current sutlicient to
charge a battery without producing an unacceptable voltage
drop or power loss in the contact arm 210. A cantilever
conductive segment 282 of the electrical conductor 280 1s
left exposed, by providing an opening 286 in the U-shaped
channel 214. This open access to the cantilever conductive
segment 282 enables the cantilever conductive segment 282
(1) to be flexibly pressed against and (11) to make electrical
contact with the electrical contact bus 234, as explained 1n
greater detail below. It should be noted that no portion of the
clectrical conductor 280 makes any physical or electrical
contact with the stepped pivot pin 212. An electrically
insulating coating (not shown) can be applied to exposed
areas ol the electrical conductor 280 to prevent the occur-
rence of electrical shorting to an electrical trace 288, shown
in FIG. 30.

FIG. 30 1s an opposed sectional view of the interior of the
contact arm 210 looking at the inside surface of the second
channel sidewall 217. In this view, 1t can be seen that the
clectrical trace 288 provides a low-current electrical path
from the terminal contact pad 36 and the swivel connector
38 at one end of the contact arm 210, through the polarity
indicator 270, to the stepped pivot pin 212 1n the contact arm
210. Current flows in the electrical trace 288 when the
polarized battery clamp 200 first makes contact with the
battery terminals 22 and 24, shown i FIG. 31. In this
position, the stepped pivot pin 212 has been inserted into the
slot opening 242 of the middle positional slot 224. The
necked-down detent region 244 prevents the stepped pivot
pin 212 from moving into the pin terminus 246 until the user
applied a downward force to the contact handle 220.

Preferably, the terminal contact pad 36 and the swivel
connector 38 make electrical contact with the positive
battery terminal 22, and the terminal contact pad 32 and the
swivel connector 34 make electrical contact with the nega-
tive battery terminal 24. In this correct orientation, the green
indicator 272 should illuminate to indicate the correct polar-
ity of the polarized battery clamp 200. Otherwise, the red
indicator 274 illuminates to indicate an incorrect method of
attachment. FIG. 32 1s a simplified diagram with a bold line
illustrating the current tlow in the emplaced polarized bat-
tery clamp 200 when checking polarity, or when checking
the voltage reading of a battery.

10

15

20

25

30

35

40

45

50

55

60

65

14

An 1lluminated green indicator 272 may verily an
adequately-charged battery of about ten to twelve volts, for
example. An 1lluminated red indicator 274 on a properly-
oriented polarized battery clamp 200 may be an indication
that the battery requires charging. When sensing voltage, or
verilying correct polarity, the electrical current leaves the
positive battery terminal 22, travels through the terminal
contact pad 36 and the swivel connector 38, travels through
the polanty indicator 270, travels along the electrical trace
288 to the stepped pivot pin 212, travels through the
ground-side conductive path 260 1nto the swivel connector
34 and the terminal contact pad 32, and returns to the
negative battery terminal 24.

FIG. 33 shows the next step 1n attaching the polarized
battery clamp 200 to the battery terminals 22, 24. The user
has determined that the left positional slot 222 provides a
better fit than does the middle provisional slot 224. The user
subsequently inserts the stepped pivot pin 212 nto the left
positional slot pair 222, and forces the stepped pivot pin 212
into the pin terminus 246. The U-spring clamp 42 clamps
onto the contact arm 210 so as to releasably retain the
polarized battery clamp 200 in the engaged position against
the battery terminals 22, 24. The necked-down detent
regions 244 1n the left positional slot pair 222 prevents the
stepped pivot pin 212 from moving back into the slot
openings 242 of the leit positional slot pair 222 until the user
has applied a suflicient upward force to the contact handle
220.

FIG. 34 1s a simplified diagram illustrating the charging
current flow 1n the emplaced polarized battery clamp 200
when preparing to charge a battery. In this configuration,
charging current flows via a positive connection 1n the
clectrical connector 60 into the contact handle 220, along the
clectrical contact bus 234, through the ground fault inter-
rupter 255, 1t provided, farther along the electrical contact
bus 234 to the cantilever conductive section 286, along the
clectrical conductor 280, and to the positive battery terminal
22. An electrical current return 1s provided by the ground-
side conductive path 260 which connects the negative bat-
tery terminal 24 to a negative connection in the electrical
connector 60.

There 1s shown 1 FIG. 35 an exemplary embodiment of
a booster cable assembly 290 as may be used 1n charging a
discharged battery 26 with a charged battery 20, for
example. Alternatively, a battery charger (not shown) can be
used 1n place of the charging battery 20, as 1s well-known 1n
the relevant art. The innovative booster cable assembly 290
includes the high-amperage, two-conductor, insulated elec-
trical cable 292, or an equivalent insulated cable pair, where
the electrical socket 60 of the polarized battery clamp 200 1s
clectrically and physically coupled to one end of the 1nsu-
lated electrical cable 292. The other end of the insulated
clectrical cable 292 1s electrically and physically coupled to
the electrical socket 60 of a second polarized battery clamp
200. This modular configuration provides for quick and easy
disassembly and storage, without the common problem of
tangled “crocodile clip” clamps and uncoiled cable.

For clarity of illustration, the booster cable assembly 290
1s shown attached to the battery posts of the batteries 20 and
26, but 1t should be understood that the polarized battery
clamp 200 may be used as well when vehicle battery cable
terminals remain emplaced on the battery posts of one or
both batteries 20, 26.

It 1s to be understood that the description herein 1s only
exemplary of the mvention, and i1s intended to provide an
overview for the understanding of the nature and character
of the disclosed booster cable and two-piece polarized
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battery clamp configurations. The accompanying drawings
are 1included to provide a turther understanding of various
features and embodiments of the method and devices of the
invention which, together with their description and claims
serve to explain the principles and operation of the mven-
tion.

What 1s claimed 1s:

1. A polarized battery clamp suitable for attachment to a
high-amperage, two-conductor, insulated electrical cable for
charging a battery, said battery clamp comprising;:

a contact handle with at least one positional slot, said
contact handle having a ground-side conductive path
clectrically connecting an electrical connector at a first
end of said contact handle to a contact handle terminal
contact pad at a second end of said contact handle, said
contact handle further having an electrical contact bus
with a first bus end connected to said electrical con-
nector; and

a contact arm having a contact arm terminal contact pad
at a first end of said contact arm and a stepped p1vot pin
at a second end of said contact arm, said contact arm
further having an electrical conductor with a first
clectrical conductor end electrically connected to said
contact arm terminal contact pad;

wherein a second end of said electrical conductor 1s
placed 1nto electrical contact with a second end of said
clectrical contact bus by inserting said stepped pivot
pin 1nto said at least one positional slot.

2. The polanzed battery clamp of claim 1 wherein said
contact handle comprises a ground fault interrupter coupled
to said electrical contact bus.

3. The polarized battery clamp of claim 1 wherein said at
least one positional slot comprises a first slot opening region,
a first necked-down detent region adjacent said first slot
opening region, and a first pin terminus adjacent said {first
necked-down detent region, said first pin terminus having a
diameter substantially the same as a diameter of a first
stepped-down pin section of said stepped pivot pin.

4. The polarized battery clamp of claim 3 wherein said
contact handle electrical contact bus extends into said pin
terminus region such that said contact arm electrical con-
ductor 1s placed into electrical contact with said electrical
contact bus when said contact arm stepped pivot pin 1s
placed into said contact handle pin terminus.

5. The polarized battery clamp of claim 3 wherein said
contact handle further comprises a second positional slot
with a second pin terminus opposed to said first pin termi-
nus, such that isertion of said first stepped-down pin section
ol said stepped pivot pin into said first pin terminus enables
isertion ol a second stepped-down pin section of said
stepped pivot pin into said second pin terminus.

6. The polarized battery clamp of claim 5 wherein said
contact handle further comprises a first sidewall and a
second sidewall, such that said contact handle has a sub-
stantially U-shaped cross section, wherein said at least one
positional slot 1s disposed in said first sidewall and said
second positional slot 1s disposed 1n said second sidewall.

7. The polanzed battery clamp of claim 6 wherein said
contact arm 1s configured to fit inside said contact handle.

8. The polarized battery clamp of claim 1 wherein said
clectrical connector comprises two leads such that said
ground-side conductive path 1s electrically connected to said
first lead 1n said electrical connector, and said electrical
contact bus 1s electrically connected to said second lead 1n
said electrical connector.

9. The polarized battery clamp of claim 1 wherein said
contact arm comprises an electrical trace disposed on an
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inside surface of said contact arm, said electrical trace
clectrically connecting said contact arm terminal contact pad
to said stepped pivot pin.

10. The polarized battery clamp of claim 9 wherein said
contact arm further comprises a polarity indicator coupled to
said electrical trace, said polarity indicator functioning to
indicate at least one of (1) correct placement of said polarized
battery clamp on the battery, and (i11) charge status of the
battery.

11. The polarized battery clamp of claim 1 wherein said
contact arm further comprises an opening at said second end
of said contact arm such that an electrical conductor second
end terminates 1n a cantilever conductive segment that 1s
accessible to selectively contact said second end of said
contact bus through said contact arm opening.

12. A method suitable for attaching a battery clamp to
battery terminals, said method comprising the steps of:

obtaining a contact handle having a conductive path

clectrically connecting a first lead 1n an electrical
connector at a first end of said contact handle to a
contact handle terminal contact pad at a second end of
said contact handle, said contact handle further having,
an electrical contact bus with a first bus end connected
to a second lead i1n said electrical connector, said
contact handle additionally having a first positional slot
in a first sidewall and an opposed second positional slot
in a second sidewall;

obtaining a contact arm having a contact arm terminal

contact pad at a first end of said contact arm and a
stepped pivot pin {ixed to a second end of said contact
arm, said contact arm further having an electrical
conductor with a first electrical conductor end electri-
cally connected to said contact arm terminal contact
pad;

placing said contact handle terminal contact pad against a

first battery terminal;

placing said contact arm terminal contact pad against a

second battery terminal; and

removably attaching said contact arm to said contact

handle by 1nserting a first stepped-down pin section of
said stepped pivot pin 1nto said first positional slot and
a second stepped-down pin section of said stepped
p1vot pin 1nto said second positional slot 1n said contact
handle so as to form a battery clamp.

13. The method of claim 12 further comprising the step of,
if a polarity indicator i said contact arm indicates an
incorrect polarity placement of said battery clamp on the
battery when said stepped pivot pin 1s placed into said first
positional slot and said second positional slot, removing said
contact arm terminal contact pad from said first battery
terminal and repositioning said contact handle terminal
contact pad against said second battery terminal.

14. The method of claim 12 further comprising the step of,
if a polarity indicator in said contact arm indicates an
incorrect polarity placement of said battery clamp on the
battery when said stepped pivot pin contacts an electrical
trace 1n said contact arm, removing said contact arm termi-
nal contact pad from said first battery terminal and reposi-
tioning said contact handle terminal contact pad against said
second battery terminal.

15. The method of claim 12 further comprising the step of,
if a polarity indicator 1n said contact arm indicates a correct
polarity placement of said battery clamp on the battery when
said stepped pivot pin contacts an electrical trace in said
contact arm, pushing down said contact handle over said
contact arm so that (1) said first stepped-down pin section 1s
moved 1nto a first pin terminus 1n said first positional slot
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and said, and (11) said second stepped-down pin section 1s
moved 1nto a second pin terminus 1n said second positional
slot.

16. The method of claim 15 wherein said step of pushing
down said contact handle comprises the step of moving a
cantilever conductive segment of said contact handle elec-
trical conductor against said contact handle electrical contact
bus so as to complete an electrical path between said
clectrical connector and said contact arm terminal contact
pad.
17. The method of claim 12 further comprising the step of,
i a polarity indicator i said contact arm indicates an
incorrect polarity placement of said battery clamp on the
battery, preventing a surge of electrical current tlow through
said battery clamp by coupling a ground fault interrupter to
one of said contact handle conductive path or said contact
handle electrical contact bus.

18. A polarized battery clamp comprising;

an electrical connector configured for attachment to a
high-amperage, two-conductor, insulated -electrical
cable;

a contact handle having a first contact handle end con-
nected to said electrical connector, said contact handle
further including a conductive path, said conductive
path connecting a first lead 1n said electrical connector
to a contact handle terminal contact pad at a second end
of said contact handle, said contact handle further
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having an electrical contact bus, said contact bus hav-
ing a first bus end connected to a second lead 1n said
electrical connector; and

a contact arm having a contact arm terminal contact pad

at a first end of said contact arm and a stepped pivot pin
attached at a second end of said contact arm, said
contact arm further including an electrical conductor
disposed on an 1nside surface of said contact arm, such
that a first electrical conductor end 1s electrically con-
nected to said contact arm terminal contact pad, said
contact arm also 1mcluding an electrical trace disposed
on an 1nside surface of said contact arm, said electrical
trace electrically connecting said contact arm terminal
contact pad to said stepped pivot pin.

19. The polarized battery clamp of claim 18 wherein said
contact handle comprises a substantially U-shaped channel
cross section with a first sidewall, a channel bottom, and a
second sidewall, said conductive path disposed on an inside
surtace of said first contact handle sidewall and said elec-
trical contact bus disposed on a channel bottom surface
inside said contact handle.

20. The polarized battery clamp of claim 19 wherein said
contact handle further comprises a first positional slot dis-
posed 1n said first sidewall, and a second opposed positional
slot disposed 1n said second sidewall.
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